Angiotensin-converting enzyme inhibition delays pulmonary vascular neointimal formation.
Primary pulmonary hypertension (PPH) is a disease characterized pathologically by pulmonary artery medial hypertrophy, adventitial thickening, and neointimal proliferation. Increasing recognition of the importance of remodeling to the pathogenesis of PPH suggests new therapeutic possibilities, but it will be necessary to (1) identify essential mediators of remodeling, and (2) demonstrate that inhibiting those mediators suppresses remodeling before new antiremodeling therapies can be considered feasible. The effect of angiotensin-converting enzyme (ACE) inhibition on pulmonary vascular remodeling was studied in a newly developed rat model in which neointimal lesions develop between 3 and 5 wk after monocrotaline injury is coupled with increased pulmonary artery blood flow after contralateral pneumonectomy. Neointimal formation was significantly suppressed at 5 wk by ACE inhibition whether it was started 10 d before or 3 wk after remodeling was initiated, although medial hypertrophy and adventitial thickening still developed. By 11 wk, the extent of neointimal formation in rats treated with ACE inhibition was similar to rats without ACE inhibition at 5 wk. Pulmonary artery pressures and right ventricular weights correlated with the extent of neointimal formation. Northern blot analysis and in situ hybridization demonstrated marked suppression of lung tropoelastin and type I procollagen gene expression in the presence of ACE inhibition. An angiotensin II type I receptor antagonist partially, but not completely, replicated the effects of ACE inhibition. These data suggest that the tissue angiotensin system may be a target for therapeutic efforts to suppress the vascular remodeling that is characteristic of primary pulmonary hypertension.